






































Effects of Sex-steroid Hormones on Lymphocyte Genesis in the  
Central Lymphoid Organs of Chickens
Yasuhiro Kondo
(Course of Applied Animal Science)
　Lymphocytes play essential roles as a kind of leukocyte in the defense mechanism of animals against 
infectious factors. Lymphocytes are classified into two subsets, T lymphocytes and B lymphocytes in 
mammals or avian species. In avian species, T lymphocytes differentiate and proliferate in the thymus 
which is a central lymphoid organ common to mammalians and avian species, whereas on the other 
hand, B lymphocytes have been known to occur in the bursa of Fabricius (bursa) which is a unique 
central lymphoid organ of birds. Steroid hormones, such as androgen and estrogen, have been reported 
to change differentiations and  proliferations of these lymphocytes in corresponding lymphoid organs, 
indicating steroid hormones give influence lymphocyte development positively or negatively in the bursa 
and thymus of birds. Studying the relation between steroid hormones and lymphocyte development in 
the central lymphoid organs is important, because changes in the lymphocyte genesis in central organs 
of birds may result in altered levels of antibody production and immune functions related to T 
lymphocyte activity. We have studied effects of androgen and estrogen on lymphocyte differentiation 
and proliferation in the central lymphoid organs of chicken at Okayama University since the 1980s. In 
the present report, the results of these studies are summarized.
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る． 抗ニワトリ Immunoglobulin (Ig) ―ウサギ血清の
Ig 画分を結合させたセファローズ６MBを用いたアフ
ィニティークロマトグラフィーによってブルサのリンパ
球から sIg 陽性細胞と sIg 陰性細胞を分離・採取し，こ
れらの細胞における 3H-TTの取り込み量を測定する




































































interleukin 2 (IL 2，Ｔリンパ球増殖因子）に対する反応
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Fig. 1 RT-PCR products amplified with a primer set designed for chicken estrogen receptor (ER)-αand chicken ER-β. Lanes 1-6 
and lanes 7-13 represent RT-PCR products amplified with a primer set designed for chicken ER-α and ER-β, respectively. 
Lanes 1 and 8 : oviduct, lanes 2, 3, 9 and 10：whole bursa sampled at day 14 of embryogenesis, lane 4, 5, 11 and 12 : 




































































10 11 12 13 14 15 16 17 18 19 20 21
10 11 12 13 14 15 16 17 18 19 20 21
Fig. 2 (A) Estrogen receptor alpha (ER-α)-mRNA expression in chick embryos and (B) relative densities of RT-PCR products of 
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Fig. 3 Number of ERα-positive cell in the lymphoid follicle 
(black columns), epithelial layer (grey columns) and 
stroma (white columns) of the bursa of chick embryos at 






































Fig. 4 ERα-positive cells in the bursa of 9th day old chick embryos. A-a : lymphocytes, A-g (B-g): stromal cells, A-c (B-h): IFE 


















Fig. 5 Representative electrophoresis patterns of ERα-mRNA 
(a) and ERβ-mRNA (b) in the thymus (lane A) and 
bursa of Fabricius (lane B) sampled from 15-day-old 
chick embryos and the oviduct sampled from 6-month-






































Fig. 6 ERα-positive cells in the thymus of 9th day old chick embryos. A-a : lymphocytes, A-b (B-d) : Hassallｾs corpuscles, A-c : 




















































Fig. 7 Density of ER-positive cells (number of cells/㎟) in the 
bursa of chick embryos 4h after treatment with 17
β-estradiol on the 14th to 18th days of embryogenesis. 
Black column, gray column and open column represent 
control, 0.5%-estradiol-treated and 1.0%-estradiol-
treated chick embryos, respectively. All results are given 
as means and standard errors. n=6 in each group at 
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Fig. 9 Effects of E2 on the percentages of the Bu-1＋ cells (a) and the rate of the sIgM＋ cells in the Bu-1＋ cells (b) in the bursa. 
e13 to e21 represent 13th day to 21th day of embryogenesis, and 1w represents 1 week of age. (●) Control, (■) E2 10-6, 
(◆) E2 10-4, (▲) E2 10-2. Values are means±SD. A, B, C, D, E, F means with different letters are significantly different 
for different times of embryo and chick in the group without E2 treatment (p＜0.05), ＊ means are significantly different 
between the group without E2 treatment and the group with 10-2 mol/L E2 treatment (H group) in identical times of embryo 
and chick, ＃ means are significantly different between the group without E2 treatment and the group with 10-4 mol/L E2 
treatment (M group) in identical times of embryo and chick(p＜0.05).
Fig. 8 Messenger RNA (mRNA) expressions 
of steroidogenic enzymes (P450scc, 
P450c17, 3β-HSD, 17β-HSD and 
aromatase) in the bursa of chick 
embryos on the 10th to 20th day of 
embryogenesis. Upper parts of (a) to 
(d) and the left side of (e) represent 
mRNA expression of each steroido-
genic enzyme and β-actin, and lower 
parts of (a) to (d) and the right part 
of (e) show relative densities of 
RT-PCR products of steroidogenic 
enzymes compared with those of 
β-actin on the 10th to 20th day of 
embryogenesis. All results are given 
as means and standard errors. n=5 in 
each mRNA measurement at each 
determining point. P<0.01 versus 
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